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ABSTRACT
The purpose of th is  study was to  determine the e ffec ts  of 
varia tion  in  ta rg e t size and two methods of practice on the develop­
ment of accuracy in  a motor s k i l l  in freshman and sophomore high 
school boys. The motor s k i l l  investigated was the one-hand push 
shot in  basketball. The number of baskets a subject made on a 
shooting t e s t ,  which consisted of six ty-three attempts a t a 
regu la tion-size  basketball goal from a distance of eighteen fee t 
and from th ree  d iffe ren t angles, was considered as an index of h is 
shooting accuracy.
The investigato r used eighty freshman and sophomore male 
physical education students attending Kaplan High School in Kaplan, 
Louisiana. AH freshman and sophomore physical education students 
were administered the shooting accuracy te s t  described above.
Equation of groups was accomplished by matching scores made on the 
shooting accuracy te s t .
Four groups of twenty students each partic ipated  in practicing  
basket shooting under d iffe ren t types of train ing  schedules fo r  four 
weeks. Each group u tiliz e d  a basketball goal during i t s  p ractice 
sessions which was not of the same size and/or type as the goal 
u til iz e d  by each of the other groups. Further, each of the major 
groups was divided into subgroups consisting of ten  subjects each.
The subgroups were designated as A and B with the subjects in 
Subgroup A u til iz in g  a p ractice  method which consisted of twenty
ix.
attempts a t the basket per practice  period. Subjects in Subgroup B 
attempted fo rty  shots per p ractice  period. The experimental groups 
involved in the study varied as to  size of ta rg e t and type of 
p ractice procedure in the following manner:
Group Number Subgroup Basket Size Number of Practice Shots
I  A Small 20
B Small 40
I I  A Oversize 20
B Oversize '  40
I I I  A Target 20
B Target 40
IV A O ffic ia l 20
B O ffic ia l 40
The experimental groups were te s ted  a t the beginning and end 
of the study. However, d a ily  records of successful f ie ld  goal 
attempts made by the subjects were recorded to  indicate trends in 
shooting performance and fo r m otivational purposes.
The s ta t i s t i c a l  design used to  analyze the outcomes of th is  
study was an analysis of variance.
The re su lts  of the investigation  were:
1. All four of the experimental groups showed sign ifican t
gains in  shooting performance a t the .01 level of 
confidence a f te r  four weeks of tra in in g .
2. There was a s ig n ifican t difference a t the .05 level of
x
confidence between the mean gain of shooting performance 
between the A subgroups and B subgroups in favor of the 
B subgroups which employed a p ractice  method consisting 
of forty  attempts a t the basket during each practice 
period.
3. Shooting a t baskets of varying size and/or type during the
practice period fa iled  to cause any sign ifican t differences 
in the mean gains of the four experimental groups.
Within the lim ita tions of th is  study, the following conclusions 
were drawn:
1. At the beginning lev e l, improvement in accuracy w ill re su lt
through practice regardless of varia tions in ta rget size 
and train ing  schedule, such as those u tiliz e d  in th is  
' study.
2. Results of th is  study demonstrated th a t accuracy w ill
improve to  -a greater extent when the number of attempts 
a t a ta rge t during a practice period are increased.
While a l l  groups recorded sign ifican t gains over i n i t i a l  
mean scores, the re su lts  of th is  study indicate th a t no 
apparent advantage is  gained by practicing  a t a ta rg e t 
of one p articu la r size or type over practicing at ’ 
baskets of d iffe ren t sizes or types.
xi
CHAPTER I
INTRODUCTION
In the f ie ld  of physical education and 
a th le tic s ; the unskilled and the sk illed , 
the coach and the physical educator have 
a common In te res t—improved performance 
in sports skill's.-*-
According to  many observers basketball is  America's g reatest 
contribution to the sports f ie ld . Hobson^ sta ted  th a t i t  is  the 
only major sport th a t i s  en tire ly  American in orig in .
Since i t s  inception in 1891, in te re s t in basketball has 
developed to  the extent th a t today i t  commands a major p a rt of many 
physical education programs and is  played by m illions of boys and 
g ir ls  recrea tiona lly  on a non-competitive basis; i t  is  one of the 
leading intramural sports in school programs; and, i t  i s  played on 
a highly competitive basis by high school, college, amateur and 
professional teams throughout the United S tates and the world. In 
addition , basketball was extensively used by the m ilita ry  service as 
an in teg ra l part of i t s  conditioning and recrea tional sports program
^American Association of Health, Physical Education and 
Recreation, Research Methods Applied to  Health. Physical Education 
and Recreation. Revised Edition, Washington, D.C., 1952, p. 219.
p
Howard A. Hobson, S cien tific  Basketbal1 (New York: P rentice- 
H all, In c ., 1955), p. 3.
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during World War I I .  According to Hobson^ basketball fa r  surpasses 
any of our o ther major sports in both partic ipation  and spectator 
attendance.
The evolution of basketball has produced major ru le revisions 
which have resu lted  in an almost complete metamorphosis of the game. 
Basketball today is  a game where the fa s t break and high scoring 
are the ru le  ra th e r than the exception. The implementation of the 
ten-second ru le  to  elim inate the back court " s ta l l11; the disappear­
ance of the center jump; the ru le  prohibiting more than three 
seconds in the free-throw  lane; the provision that fouled players 
must shoot th e i r  own free  throws; these and other changes have 
speeded up the game and have greatly  increased scoring. Basketball 
today i s  a f iv e  man shooting contest with a l l  players able to 
p a rtic ip a te  in  the scoring. Needless to say, there is  a premium 
placed on good shooting and on good shooters.
Bee and Norton^- s ta ted  th a t v ictory comes to the team which 
can score more often than i t s  opponents and scoring depends en tire ly  
on shooting baskets. This view is  supported by Rupp-* who compares 
goal shooting in  basketball to  putting in .g o lf . He believes tha t 
goal shooting is  the most important fundamental in the train ing  of
% bid . . p. 5.
^C lair Bee and Ken Norton, Basketball Fundamentals and 
Techniques (New York: The Ronald Press Company, Second Edition, 1959)# 
P. 55.
'’Adolph Rupp, Championship Basketball (New York: Prentice- 
Hall, In c ., 1948), p. 38.
a basketball team because the winning of the game depends on th is .  
Hobson^ surmised th a t the only way to  score in  a basketball game 
is  to  "shoot a basket," and as the ru le  book s ta te s : "the purpose 
of a basketball team is  to  throw the b a ll  into i t s  own basket and 
to prevent the o ther team from securing the b a ll and scoring." 
Therefore, to  "shoot a basket" becomes the main objective and the 
most important fac to r in the game.
After making an intensive study of high school basketball 
7in Indiana, Peterson reported th a t the most distinguishing factors 
between successful and non-successful high school basketball teams 
were those of shooting, p a rtic u la r ly  the accuracy of short shot 
attem pts.
Because of the prime importance of good shooting, i t  is  
ce rta in ly  the re sp o n sib ility  of the coach to help young players by 
giving careful consideration to  the mechanics of putting the b a l l  
cleanly through the basket.
OHertz recommended th a t as the game of basketball becomes 
more and more s c ie n tif ic , the coach of th is  very popular sport should 
adopt a sc ien tific  a ttitu d e  toward the game, securing concrete
^Hobson, op. c i t . ,  p. 48.
7Herbert D. Peterson, "A Study of Certain Objective Factors 
in High School Basketball and Their Relationship to Team Success" 
(Microcarded Master’s th e s is ,  Indiana U niversity, Bloomington, 1952),
p. 122.
®Gilman Hertz, "The Effectiveness of Three Methods of Instruc­
tion in  One-Hand Foul Shooting" (Microcarded Doctoral d isserta tio n , 
Indiana University, Bloomington, 1956), p. 2.
4knowledge on every possible aspect of the game. The need fo r a 
more sc ien tif ic  a ttitu d e  in teaching a l l  of the motor sk il ls  
involved in basketball is  e s sen tia l, both in  the physical education 
ac tiv ity  class and in varsity  practice sessions.
Bunn  ^ reported tha t the amount of arch with which to  shoot, 
whether to  shoot d irec t or to bank, and whether to  impart spin to 
the b a ll have long been matters of controversy. In most cases, 
coaches teach shooting form and attempt to develop accuracy 
through a t r i a l  and error process. In the p a s t, coaches have been 
subjective in th e ir  evaluation of players and in teaching fundamen­
ta l s .  In order to maintain efficiency and economy in  the teacher- 
learning situ a tio n , physical education in stru c to rs  and coaches 
w ill have to u ti l iz e  a varie ty  of methods and techniques th a t are 
sc ie n tif ic a lly  and technically  sound.
I t  is  sign ifican t to  note here th a t physical education, as 
a profession, has not contributed i t s  share of research in one of 
i t s  most fundamental areas—motor learning. As noted by the Research 
Council of the American Association fo r Health, Physical Education, 
and R e c re a tio n ,m o s t of the motor learning p rincip les employed 
in the physical education program have been borrowed from other 
areas of motor learning research such as typew riting, piano playing, 
in d u stria l trade s k il ls ,  and animal laboratory experiments.
^John W. Bunn, S cien tific  Principles of Coaching (New York: 
Prentice-H all, Inc., 1955), p. 222.
^American Association of Health, Physical Education and 
Recreation, op. c i t . ,  p. 39.
I t  should be apparent from th is  discussion th a t accurate 
f ie ld  goal shooting has a d e fin ite  niche in the game of basketball. 
Physical education in struc to rs  and/or coaches who are in terested  
in the success of th e ir  students or players should be in terested  
in s c ie n tif ic  techniques and methods fo r teaching accurate 
shooting techniques. I t  is  e ssen tia l, from a professional stand­
po in t, th a t people in the physical education f ie ld  keep pace with 
the modern princip les of learning and seek to  u t i l iz e  those 
methods of presenting motor sk il ls  th a t w ill re su lt in positive 
development of beginning students or players.
I .  PURPOSE OF THE STUDY
The purpose of th is  study was to  determine the e ffec ts  of 
varia tions in ta rg e t size and two methods of p ractice on the 
development of accuracy in a motor s k i l l  in freshman and sophomore 
high school boys. The motor s k i l l  investigated was the one-hand 
shot in basketball. The e ffec ts  of four d iffe ren t basket sizes 
were compared during the period of investigation. The d iffe ren t 
type baskets u tiliz e d  included one o f f ic ia l  basket, eighteen inches 
in  diameterj one ta rg e t basket, eighteen inches in diameter, but 
so constructed th a t a white ball-type ta rg e t was suspended in the 
center of the basket ring; one small basket, f if teen  inches in 
diameter; and one oversized basket, twenty-one inches in  diameter.
The effec t of the length of the practice period, as 
measured by the number of shots attempted during the p ractice
period was also investigated . Two d iffe ren t practice methods were 
employed with one consisting of twenty attempts a t the basket during . 
the p ractice  period and the second consisting of forty  attempts 
a t the basket during the practice period.
I I .  DELIMITATIONS OF THE STUDY .
The study was lim ited to  freshman-sophomore boys regularly 
enrolled in  physical education classes a t Kaplan High School,
Kaplan, Louisiana.
The study was lim ited to  a seven week period of investigation. 
Only one basketball shooting s k i l l ,  the one-hand push shot taken at 
a distance of eighteen fee t from the basket was investigated.
While partic ipan ts  were asked not to  practice basketball 
outside of th e ir  regular physical education period, i t  was not 
possible fo r the investigato r to  control the physical a c tiv ity  of 
the subjects a f te r  school hours, nor was any attempt made to regulate 
and standardize other da ily  liv ing  hab its.
While most of the subjects were not completely naive insofar 
as basket shooting is  concerned, none had received any formal 
in struc tion  in basket shooting techniques nor had any partic ipated  
in e ith e r  a v a rs ity  or junior v a rs ity  basketball program.
I I I .  DEFINITION OF TERMS
Shooting accuracy. Shooting accuracy is  defined as the 
consistency with which subjects put the basketball through the
basketball goal. According to  McCloy^ accuracy of d irection 
implies decreasing the angle of th e  e rro r of p ro jection . While i t  
has not been adequately analyzed i t  undoubtedly involves the a b ili ty  
to  v isualize sp a tia l re la tio n sh ip s, the a b i l i ty  to make quick and 
adaptive decisions, depth perception, an insigh t into the nature 
of the s k i l l ,  general k inesthetic se n s itiv ity  and contro l, the 
second factor of sensory-motor coordination fo r  a complicated 
unitary movement.
Experimental groups. The experimental groups referred  to 
were one or more of the four groups th a t u tiliz e d  a p a rticu la r 
basket size and shooting method during the course of th is  study.
Shooting method. This term pertained to  the number of 
successful f ie ld  goal attempts th a t were required of subjects in a 
p a rticu la r subgroup p rio r to  term ination of the practice period.
Small-Basket. A basketball goal with a diameter of f if teen  
inches but iden tical to  an o f f ic ia l  goal in  a l l  other respects was 
defined as a small-basket.
Oversize-Basket. This term pertained to  a basketball goal 
with a diameter of twenty-one inches but id en tica l to  an o f f ic ia l  
goal in a l l  other respects.
Target-Basket. A basketball goal with a white ta rg e t in the 
center but iden tical to  an o f f ic ia l  basket-goal in a l l  other respects
^ C . H. McCloy and N. D. Young, Tests and Measurements in 
Health and Physical Education (New York: Appleton-Century-Crofts, 
In c ., Third Edition, 1954), P* 9*
was defined as a ta rget-basket. The ta rg e t was c ircu la r  in nature 
with a diameter of approximately four inches. The ta rg e t was 
fastened to  a spring attached to  the basket ring .
O fficial-B asket. A regulation basketball goal with a diameter 
of eighteen inches.
Group numbering. For the remainder of th is  repo rt, the 
c la ss ific a tio n  of the four experimental groups and eight subgroups 
w ill be on the following numerical and l e t t e r  basis:
Group Number Subgroup Basket Size Number of Practice Shots
I A Small 20
B ■ Small 40
, I I  A Oversize 20
B Oversize 40
I I I  A Target 20
B Target 40
IV . A O ffic ia l 20
B O ffic ia l 40
CHAPTER II
REVIEW OF RELATED LITERATURE
For the purposes of th is  study the review of the l i te ra tu re  
was divided into two categories. One of these categories includes 
studies re la ted  to accuracy in shooting a basketball, and the other 
category includes studies rela ted  to the development of accuracy 
in motor a c t iv i t ie s  other than basketball.
I .  STUDIES RELATED TO BASKETBALL
Maaske^ used two matched groups of freshman basketball 
players from Cornell College., Mount Vernon, Iowa to  study the 
e ffec t of p ractice  in  shooting a t small baskets on the accuracy in 
shooting a t o f f ic ia l  baskets.
Daily throughout the basketball season, the. small-basket 
group practiced shooting a t small baskets which d iffered  from o f f ic ia l  
baskets only in th a t the small baskets were f if teen  inches in diameter 
ra th er than eighteen inches, and the o ffic ia l-basket group practiced 
shooting a t o f f ic ia l  baskets.
At the beginning and end of the te s tin g  period, the players 
were given a shooting te s t  in  which each player attempted, a t an
^Paul M. Maaske, "The Effect of Practice of Shooting a t 
Small Baskets on the Accuracy of Shooting in Basketball," (Micro­
carded M aster's th e s is , University of Iowa, Iowa City, i 960).
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o f f ic ia l  basket, f i f t y  f ie ld  goals from each of nine shooting 
s ta tio n s; a to ta l  of four hundred f i f ty  attem pts.
During each session a t which basket shooting was practiced, 
the players were allowed twenty to  twenty-five minutes in which to  
practice  the shots of th e ir  choice with the s tip u la tio n  th a t the 
type of shots practiced were to  be used in the games. Throughout 
the experimental period, which spanned two seasons, a record of 
the shots (fie ld  goals and free throws) attempted and the shots 
made in a l l  p ractice and inter-school games was kept fo r each 
player.
For the o ffic ia l-b ask e t group, the difference between the 
means of the baskets made on the i n i t i a l  and f in a l shooting te s t  
showed a gain of 15.39 baskets per p layer, while the difference fo r 
the small-basket group resu lted  in a mean gain of 25.85 goals per 
player. According to the Fisher t  t e s t ,  both groups made sign ifican t 
gains (P=.0l) in shooting accuracy. An analysis of co-variance 
showed th a t the improvement in shooting accuracy fo r the small- 
basket group was s ig n ifican tly  g reater (P=.05) than the improvement . 
in  shooting accuracy fo r the o ffic ia l-b ask e t group. Further analysis 
of the scores made by the two groups showed th a t the g reatest 
difference in the improvement in accuracy occurred on shots taken 
from the sta tions fa rth es t (23 f t . )  from the basket. This was 
probably a re flec tio n  of the fac t th a t fo r a given angle of erro r, 
the distance by which a shot misses the center of the basket varies 
d irec tly  with the distance from the basket to the spot from which the
11
shot was taken. Thus, increased accuracy in shooting i s  more c r i t ic a l  
to  success in shooting long shots than in shooting short shots.
In a study conducted a t North High School, Des Moines, Iowa,
oAnderson tr ie d  to  determine whether or not any s ig n ifican t improve­
ment was associated with the use of Certain aids in  v isua liza tion  
in  the teaching of bank shots in basket shooting.
The experimental group practiced the bank shot on a backboard 
which was marked with spots where the b a ll should be aimed. The 
control group practiced without the aid of these spots.
Analysis of resu lts  a t the close of the s ix  week te s tin g  
period indicated tha t the "spot" group improved approximately 
twenty-five per cent more than did the "no spot" group. The size 
of the c r i t i c a l  ra tio s  led Anderson to  conclude th a t the difference 
between the groups which used v isua l aids and the one th a t did not 
was sig n ifican t.
With the assistance of twenty-two college students, Noble^ 
studied the facto rs involved in  increase of efficiency  in  the throw­
ing of basketball goals.
The length of the practice period was measured by the number 
of shots taken and not by the amount of time. The subjects of
^Theresa Anderson, "A Study of the Use of Visual Aids in 
Basket Shooting," Research Q uarterly. 13:532-37* 1942.
^Stuart Noble, "The Acquisition of S k ill in  the Throwing 
of Basketball Goals," Journal of Applied Psychology. 16:640-44,
1942.
12
Group I  were given four ten-shot periods each day with each subject 
attem pting fo rty  shots. The subjects of Group I I  were given two 
twenty-shot p ractice  periods each day.
After six  experimental periods Group I showed an improve­
ment of 18.0 points between the la s t  two days and the f i r s t  two 
days of p rac tice . A sim ilar comparison for Group I I  showed an 
improvement of 21.8 points. Noble concluded tha t although an 
advantage of 3.8  points seems to favor the twenty-throw group, 
the  ten-throw group which was shooting a t a higher level and making 
almost as great a gain, cannot be d iscred ited . Therefore, there is  
no p a r tic u la r  advantage to be gained by using one method over the 
o ther.
A study reported by Mortimer^ attempted to analyze the 
f l ig h t  of a basketball by giving the student a specific shot pa ttern , 
thereby reducing the t r i a l  and error fac to r of learning. Mortimer 
operated on the theory th a t , with a given force and d irec tion , 
there  i s  only one arc of f l ig h t tha t w ill send the b a ll d irec tly  
through the center of the basket.
The high point of f lig h t was determined and then a bar was 
suspended s lig h tly  above th is  height to  serve as a point of aim.
An i n i t i a l  shooting lin e  was marked o ff  on the floor (lin e  l ) ,  and 
another p a ra lle l l in e , (line  2 ), was made to  mark the end of the
^E. M. Mortimer, "Basketball Shooting," Research Q uarterly. 
22:234-43, May, 1951.
f l ig h t .  The learning s itu a tio n  here was an attempt to develop 
within the subject proper " fee l” of each shot and to  allow a 
learning s itu a tio n  which tends to  develop a so rt of k inesthetic  
memory of the shot.
Calculations were made of the possible angles of projection 
and corresponding in i t i a l  v e lo c itie s  of a shot twelve fee t from 
the basket. Assuming Jhat the angle of projection which allows 
for the g reatest margin of erro r is  desirab le , Mortimer concluded 
a f te r  analysis of shot graphs th a t the 58° projection in communica­
tion with the velocity  necessary to put the b a ll through the 
center of the basket probably allows the shooter the g rea test margin
for e rro r. ' '
5 &Hertz tested  the effectiveness of three d iffe ren t methods
of learning to shoot free  throws in basketball. Group I used the
center of the basket as the point of aim. Group II  u til iz e d  mental
practice and v isual imagery while Group I I I  employed the kinesthetic
method, the objective being to se t a s itu a tio n  in which the subject
was able to  recognize the amount of force and angle of projection
necessary to  make a clean shot. Group I I I  paralleled  the procedure
outlined in  Mortimer's study^ which consisted of practicing  the
prescribed daily  shots a t a spot on the flo o r, th a t i f  i t  h i t  the
5Gilman Hertz, "The Effectiveness of Three Methods of 
Instruction in One-Hand Foul Shooting," (Microcarded Doctoral 
d isse rta tio n , Indiana U niversity, Bloomington, 1956).
6Mortimer, lo c . c i t .
spot in a designated number of seconds, i t  resu lted  in an arc of 
f l ig h t which would cause the b a ll to  pass cleanly through the 
basket.
Sixty high school freshman boys were given in i t i a l  and 
f in a l te s ts  consisting of f i f ty  free throws u til iz in g  ta rg e t type 
scoring. The te s tin g  and instruction  consisted of f if te e n  sessions.
Upon completion of the study an analysis of co-variance indicated 
th a t no s ta t is t ic a l ly  sign ifican t d ifferences existed among the 
means of the three groups, however, a l l  three groups showed sign i­
fican t gains in  improvement.
7O liphant' found th a t a g reater percentage of successful 
shots in basketball was made from distances of e ith e r ten  or 
f if te e n  fee t than from a distance of twenty-five fe e t; th a t 
approximately the same percentage of successful shots was made 
from the th ir ty -fo o t distance as was made under sim ilar circum­
stances from the ten-foot distance; and, th a t erro rs of distance 
were more frequent than errors of la te ra l  d irec tio n .
Oliphant concluded tha t in shooting baskets, the same angle 
of erro r in projecting the b a ll from two distances should re su lt in 
erro rs (misses) a t the basket proportional to  the squares of the 
distance thrown. Thus, there should be approximately four times as many 
misses from a distance of fo rty  feet as from a distance of twenty fee t.
7 Harve A. Oliphant, "A Study of Improvement in Shooting as 
Related to  the Amount of P ractice," (Microfilmed M aster's th e s is , 
University of Iowa, Iowa City, 1939)*
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A tabulation  of shots by Bunn® indicated tha t more shots 
f a l l  short than long. He surmised th a t th is  was caused by the 
fac t th a t most players are taught to  use the nearest point of the 
rim as a ta rg e t. As players t i r e  they begin to  f a l l  short of th is  
ta rg e t (point of aim), therefo re , one should emphasize overshooting 
with the use of the backboard. Bunn re la ted  th a t a study on 
shooting a t a ta rg e t in the center of the basket showed th a t scores 
improved 20 per cent over the aim a t the front rim. Another study 
which placed spots on the backboard six  inches apart and one foot 
above the rim of the basket showed th a t players who used the spots 
improved fa s te r  than those who shot a t an unmarked board. Those 
who used spots improved 10.8 per cent a f te r  four weeks of p rac tice . 
Those who shot without the spots improved 4.4 per cent. Removing 
the spots la te r  did not a ffec t accuracy. The image had been se t. 
This study indicated th a t a four-week p ractice period was su ffic ien t 
fo r optimum re su lts .
The purpose of a study by Dickson^ was to  determine whether 
te s ts  of depth perception contributed to  prediction of basketball 
shooting a b i l i ty . The te s ts  administered to determine v isual acuity  
included the Snellen eye chart te s t ,  the American Automobile
8John W. Bunn, Scientific  Principles of Coaching (New York: 
Prentice-Hall, Inc., 1955), pp. 222-2&.
^Joseph F. Dickson, "The Relationships of Depth Perception 
to  Goal Shooting in  Basketball," (Microcarded M aster's th e s is , 
University of Iowa, Iowa C ity, 1953)•
Association distance judgment t e s t ,  and the Howard-Hohlman depth 
perception t e s t .  In addition , several basketball te s ts  consisting 
of shooting a t the basket from various positions and distances 
from the basket were adm inistered. The candle power of lig h t a t 
basket level varied with the distance of the shot. Also, in one 
of the te s t s ,  a basket was suspended d irec tly  in front of the 
shooter. A screen was placed between the subject, standing a t 
the free throw lin e  and the basket and was so placed th a t neither 
the basket nor the backboard could be seen by the subject. Shots 
attempted were scored using a ta rg e t ra tin g  scale . The re su lts  of 
the s t a t i s t ic a l  analysis of the data yielded no sign ifican t 
re la tionsh ips.
Griffith^® suggested th a t basketball coaches should blind­
fold players when they p rac tice  shooting free  throws. He claimed 
th a t th is  method of p rac tice  aids the players in developing the 
"feel" of the correct shot.
This suggestion was based on findings of a study which he 
conducted over a four and one-half week period during which subjects 
were required to  shoot ten  baskets before and a f te r  two practices a 
week. A record was kept of the shots th a t f e l l  too short or too 
long, and of those th a t went to  the rig h t or to  the l e f t  of the
^Coleman G riff ith , "Types of Errors in Throwing Free Throws," 
A thletic Journal, 1:22-26, September, 1930.
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basket. G riff ith  found, as did Bunn^ and O lip h an t^  tha t the 
missed shots were more frequently caused by erro rs  in distance than 
erro rs in d irec tio n , and th a t ordinary p ractice  tended to correct 
the l a t te r  but not the former.
According to G riff ith , an erro r to  the r ig h t or le f t  is  
quickly seen and compensated fo r. However, s k i l l  in estimating 
distance is  more d if f ic u lt  to  acquire. Results of the study 
supported th is  statement in showing th a t p rac tice  increased 
accuracy but tha t a l l  the improvement was due to  the correction 
of d irec tion  error and not to  the correction of erro rs in d istance. 
Further analysis showed th a t players were as accurate a f te r  two 
hours of heavy practice as a t the beginning. However, the distance 
erro rs were more frequent a f te r  a strenuous workout.
The purpose of M offett's studjr^ was to  determine the use of
the re la tiv e  size of the angle of erro r as a basis  of discrim ination 
as to  whether or not there are s ign ifican t d ifferences in accuracy 
of d irec tion  in  certain  motor s k i l ls  a t d iffe re n t distances.
One of the basketball te s ts  involved the one-hand push shot
which was administered from distances of 10 fe e t ,  15 fe e t, 20 fe e t,
25 fe e t , 30 fee t and 35 fe e t. P rior to  each p rac tice  period,
■^ ■Bunn, loc . c i t .
12Oliphant, lo c . c i t .
■^D. C. Moffett, "A Study of Direction in  Motor S k ills  a t 
D ifferent Distances as Determined by the Relative Size of the Angle 
of E rror," Research Q uarterly, 13:466-79, December, 1942.
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subjects were permitted to  warm-up with two or three practice t r i a l s ,  
but not a t the distance from which they were to s ta r t  th a t day. Each 
subject completed one hundred t r i a l s  at each distance.
Moffett concluded th a t insofar as the one-hand push shot 
was concerned there is  an increase in accuracy when the distance 
is  increased from ten  feet to  f if te e n  fe e t. However, when the 
distance is  increased from f if te e n  feet to  twenty-five and/or th i r ty  
f e e t ,  a decrease in accuracy re su lts . These statements contrad ict, 
somewhat, the findings of Oliphant-^ in a sim ilar study.
In a study which investigated the effectiveness of a mental 
p rac tice  method, demonstration method, and a k inesio logical method, 
H alverson^ concluded th a t a l l  three proved effective in the 
development of motor s k i l l .  However, the mental p ractice  method 
was not as effec tiv e  in the development of motor s k i l l  as the other 
two groups. While there was no appreciable difference in the 
effectiveness of the demonstration method and the k inesio logical 
method, which included practice without a basket, the k inesio logical 
method proved as effective as the demonstration method in the to ta l  
group scores and more effective  in  the re su lts  of the subjects with 
low p re - te s t scores.
. •
14Oliphant, lo c . c i t .
■SLolas E. Halverson, "A Comparison of Three Methods of 
Teaching Motor S k ills"  (Microcarded M aster's th e s is , University of 
C alifo rn ia , Berkeley, 1944).
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N elson^ found th a t  i t  became increasingly d if f ic u lt  to 
shoot baskets "successfully as the d istance of the shooter from the 
basket increased. The places on the f lo o r from which i t  proved to 
be most d if f ic u lt  for boys and fo r g i r l s  to  shoot baskets success­
fu lly  were, in order of d if f ic u lty : ( l)  locations behind the foul 
c irc le  and twenty-seven feet from the  goalj (2) cornersj (3) the 
in tersections of the f re e  throw lin e  with the foul c irc le j (4) loca­
tions twenty-two feet d ire c tly  in fro n t of the goalj and (5) locations 
eleven fee t d irec tly  in  front of the  goal.
I I .  STUDIES RELATED TO MOTOR ACTIVITIES 
OTHER THAN BASKETBALL
17Walters ' used bowling to  compare the perceptual approach 
with the trad itio n a l method in  teaching a motor s k i l l .  Forty-two 
college women, naive to  bowling, were divided into two p a ra lle l 
groups, with the control group using the tra d it io n a l method.
The experimental group p racticed  u til iz in g  v isual cues. The 
v isual cues included a ligh ted  pin with practice  in the dark. The 
lighted pin was placed between the number one and number three pins.
■^1. L. Nelson, "An Analysis of Goal Shooting Accuracy in 
Basketball of High School Boys and G ir ls ,"  (Microcarded Master’s 
th e s is , University of Iowa, Iowa C ity , 1939)*
^ C . E. Walters, "A Perceptual Approach to the Teaching of 
Bowling," Perceptual Motor S k ills  Research Exchange. 4*75-79,
March, 1952.
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Other v isua l cues used with the experimental group included 
practic ing  on lanes marked with diagonal lin es  to  serve as guides; 
charts of spares and how to  approach them were hung from the 
ce iling  and ju s t above the foul lin e ; and, practicing from in fron t 
of a m irror.
In to ta l  score, which was the to ta l  of the ten f i r s t  b a lls ,
the experimental group had higher mean scores a t the end of eight
weeks, however, when the mean gain of both groups were compared,
no sig n ifican t differences existed between the two*
1 &Summers'1- also experimented with bowling in  try ing  to 
determine whether varia tions in in stru c tio n a l techniques of delivery 
and point of aim affected achievement scores.
Two varia tions of each of two variables were studied in th is  
investigation . The two varia tions of type of delivery were the 
s tra ig h t and hook b a l l ,  while pin and spot aim were the varia tions 
of the point of aim.
Four randomly selected groups met twice a week fo r seven and 
one-half weeks. Each subject bowled two complete games each meeting. 
The i n i t i a l  and f in a l lev e l fo r each subject was determined in terms 
of score fo r the f i r s t  five  games bowled.
S ta t is t ic a l  analysis of re su lts  revealed a s ign ifican t 
difference in  achievement scores of groups taught under the two
18Dean Summers, "Effect of Variation of Delivery and Aim on 
Bowling Achievement of College Women," Research Q uarterly. 28:77-84* 
March, 1957.
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varia tions of point of aim with the mean difference favoring the 
group taught under the spot point of aim. Findings indicated th a t 
superior re su lts  may be a ttained  by teaching the spot point of 
aim to  beginners, regardless of the type of delivery th a t is  taught.
The re su lts  of an e a r l ie r  bowling study by G o e l l n e r - ^  
contradicted the findings of Summers^® with reference to  point of 
aim.
Three groups of beginning bowlers received standard bowling 
instructions fo r  two months. The theories of headpin, spot, and 
combination bowling were explained and demonstrated. Groups met 
fo r f i f t y  minutes twice weekly fo r s ix  weeks. Each partic ipant 
bowled one game per class period u n ti l  ten  games were registered .
At the end of s ix  weeks the headpin group had the highest 
overall average. The "spot" group averaged considerably less  and 
finished th ird . Goellner concluded th a t "headpin" bowling is  the 
best method in  teaching bowling to  beginners while "spot" bowling is  
the le a s t desirab le .
In two separate experiments, Mace^l attempted to  verify  the
19William A. Goellner, "Comparison of the Effectiveness of 
Three Methods of Teaching Beginning Bowling," Research Quarterly. 
28:386-94* December, 1956.
20Summers, lo c . c i t .
^■C. A. Mace, "The Influence of Indirect Incentives Upon the 
Accuracy of Skilled  Movements," B ritish  Journal of Psychology. 
22:101-14, October, 1931.
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hypothesis th a t efficiency depends upon the extent to  which the 
ta rg e t size is  modified.
The f i r s t  experiment was an aiming te s t  in which subjects 
speared with a pencil a t a se ries of small ta rg e ts . Three ta rg e t 
types were used, a l l  with a bullseye of one m illim eter in diameter
i
but varying in the number of concentric c irc le s  and in overall 
size.
Based on practice scores made on the T ria l Target, twenty 
subjects were divided into two groups. Results of the study 
showed th a t the group practicing  with the small ta rg e t was superior 
to  a marked degree over the large ta rg e t group.
Mace’s second experiment involved dart-board te s ts  in two 
p a rts . In the f i r s t  part a single dart-board was used, ten 
inches in radius with c irc le s  marked in  inches. Twelve subjects 
were divided into two matched groups. One group practiced dart 
throwing from a distance of 2.5 yards, while the second group 
practiced from a distance of 5 yards from the ta rg e t. These condi­
tio n s , Mace presumed, were analogous to  those imposed by varia tions 
in  size of ta rg e t.
A comparison of the re la tiv e  accuracy of each group showed 
no sign ifican t differences during the f i r s t  th ree te s t  periods, 
but a f te r  th a t the "5 yard" group showed marked superio rity .
In the second part of the dart-board experiment, two d a r t-  
boards were used; Target A, ten  inches in  radius; and Target B, five
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inches in  radius. Each was divided by ten  concentric rings. Darts 
were thrown from a distance of 2.5 yards fo r both groups.
Analysis of re su lts  proved the superiority  of Group B, the 
sm all-target group, over Group A ,.the large ta rg e t group. The 
Consistency of th is  superiority  was shown by the fact th a t there 
were only five of the fo rty  periods in which performance with the 
la rg e r ta rg e t was more accurate.
The findings of Mace^ were substantiated in an experiment 
performed by Day.2-^  An attempt was made in  th is  investigation to 
determine whether there is  a certa in  lim iting value beyond which 
the functional dependence of accuracy of aim on target size f a i ls  
to  apply, or is  reversed. This was accomplished by varying the 
size of the ta rg e t over a moderately wide range while holding 
constant the e ssen tia l design and structure of the ta rg e t.
Five matched groups practiced spearing a t five d iffe ren t 
ta rg e ts , ranging in size from one to seven centim eters. The 
subjects speared by a cadence regulated by a metronome which was se t 
a t one hundred eighty-four beats per minute.
An analysis of variance indicated th a t the varia tion  in mean 
score as a function of size was sign ifican t at the .01 level of 
confidence. A ll re su lts  were in favor of the small ta rg e ts , leading
22Ib id .
23R. H. Day, "The Effect of Size of Target on Accuracy of 
Aim," American Journal of Psychology. 67:659-67, 1954.
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Day to conclude that the accuracy of aim was considerably increased 
using a target of three centimeters as opposed to targets of four- 
and/or five  centimeters in diameter.
Four hundred male subjects undergoing basic training at 
Lackland Air Force Base, San Antonio, Texas, were used by Bilodeau^ 
to determine what magnitude of a lever positioning response would 
obtain the goal signal.
The apparatus consisted of a response leverj display panel; 
and, the experimeter's control panel. Displacement of the lever by 
the subject caused the shaft to rotate, which in turn displaced a 
knock-up pointer indicating to the experimeter at the control panel 
the magnitude of responses (true score). The subject was asked to 
try to achieve a score of forty-five on each tr ia l .  The data 
indicated that those groups with the narrower target learned most 
rapidly.
Simpson and Sommer^ investigated the relationship of certain 
visual functions, namely, la tera l and vertica l imbalance of the 
eyes, le f t  and right eye efficiency, distance fusion and eye- 
coordination lev e l to r i f le  marksmanship. Bee and Norton*0 state
^ E . A. Bilodeau, "Accuracy of Response as a Function of Target 
Width," Journal of Experimental Psychology. 47:201-207, 1954.
^ R . G. Simpson and R. C. Sommer, "Certain Visual Functions as 
Related to  R ifle  Mkrksmanship," School and Society. 55:677-79,
1942.
26Clair Bee and Ken Norton, Basketball Fundamentals and Techniques 
(New York: The Ronald Press Company, Second Edition, 1959), p. 27.
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th a t shooting a basketball can be compared to  f ir in g  a r i f l e ,  i t  
being important to draw a bead on the ta rg e t and then concentrate 
on th a t point before, during, and a f te r  the shot. Bee and Norton 
believe th a t almost anyone can learn to  shoot and, strange as i t  
seems, people without normal vision oftentimes become expert 
marksmen.
This statement is  corroborated by the findings of Simpson 
and Sommer. After analyzing the re su lts  of three experimental 
groups divided on the basis of eye performance and eye preference 
normally used during shooting, the investigators concluded th a t i t  
apparently makes no difference whether a person c learly  sees the 
center of the ta rg e t or not when he is  in the act of shooting. I f  
he can estimate about where the center of the ta rg e t i s ,  he may 
be expected to  shoot about as well as i f  he had one hundred per 
cent v isual efficiency.
Eckles, H ullett and Ammons*^  studied the e ffec ts  of varying 
ra te s  of f ir in g  a t ta rge ts  on performance of an aiming task . Forty- 
eight male college students, a l l  naive to  the apparatus were given 
twenty t r i a l s  of twenty shots each. The twenty-four conditions of 
p rac tice  were a l l  possible combinations of two ra te s  of f ir in g  
(twenty and f i f ty  shots per minute), e ffec tiv e  ta rg e t size (fifty-seven
^A . S. Eckles, E. L. H ullett and R. B. Ammons, "Effects of 
Practice Conditions on Aiming S k ills ,"  Perceptual Motor S k ills  
Research Exchange. 4**43, March, 1952. -*
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and f o r ty - s ix  m illim e te rs  in  d iam ete r), and th ree  cond itions of 
r e s t  between each group of twenty sho ts .
F indings can be summarized as fo llow s: ( l)  group d iffe re n c e s  
in  accuracy due to  r a te  o f f i r in g  decreases with p ra c t ic e , and 
(2) group d iffe re n c e s  in  accuracy due to  ta rg e t  s ize  decreases 
w ith p ra c t ic e .
I I I .  SUMMARY OF RELATED LITERATURE
Of th e  twelve s tu d ie s  reviewed th a t  were re la te d  to  
b a s k e tb a ll ,  only one compared the  e f fe c ts  o f shooting p ra c tic e  
invo lv ing  a sm all basket as opposed to  shooting p ra c tic e  involv ing  
an o f f i c i a l  b ask e t. Maaske's s tu d y ^  conclusively  dem onstrated th e  
su p e r io r i ty  o f the  sm all basket group, r e la t iv e  to  improvement in  
shooting accuracy, over th e  o f f ic ia l-b a s k e t  group, and p a r t ic u la r ly  
so , in  shooting longer sho ts than sh o rte r  ones.
Two au th o rs , Anderson and B unn ,^  discovered th a t  accuracy 
in  shooting baskets was improved s ig n if ic a n t ly  by p layers who used 
spo ts on th e  backboard as v isu a l a id s  when p ra c tic in g .
Only one au thor compared the  e f fe c ts  of the  leng th  o f the 
p ra c t ic e  period  as determ ined by the number o f p ra c tic e  sho ts tak en . 
Noble-^ concluded, a f t e r  studying th e  r e s u l ts  of two groups, one
28Maaske, lo c . c i t .
29Anderson and Bunn, lo c . c i t .
•^Noble, lo c . c i t .
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using a ten-shot p ractice  period and the other a twenty-shot 
p ractice period, th a t there was no p a rtic u la r  advantage to be 
gained by using e ith e r  method.
Studies by Oliphant, Bunn, Nelson and G r i f f i th ^  rela ted  
evidence which showed th a t as the distance of the shooter from the 
basket increases, i t  becomes increasingly more d if f ic u lt  to  shoot 
baskets successfully.
I t  was the consensus of opinion th a t ordinary practice 
tended to correct erro rs of d irec tio n  more easily  than erro rs of 
distance and th a t i t  is  recommended th a t some type of specialized 
practice designed to  develop k inesio log ical ’’touch" or "feel" in 
order to  overcome the erro rs of distance be in s titu te d .
Two authors wrote th a t the t r i a l  and erro r fac to r of 
learning to  shoot successfully or accurately could be eliminated 
by analyzing the f lig h t of a basketball thereby giving the student 
a specific shot pa tte rn . Mortimer and Hertz-^ operated on the 
theory th a t with a given force and d irec tion  there is  only one true 
arc of f lig h t th a t w ill send the b a l l  d irec tly  through the center 
of the basket.
In one study which u til iz e d  a ta rg e t in the center of the
-O lip h an t, Bunn, Nelson, and G riff ith , lo c . c i t .
■^^Mortimer and Hertz, lo c . c i t .
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basket as the point of aim, Bunn,33 reported th a t scores Improved 
twenty per cent over the aim a t the fron t rim.
The effec t of mental p ractice on the level of development 
of accuracy in  basket shooting was investigated by two authors.
Only one of these authors, H e r t z , 34 reported th a t the use of mental 
p ractice resulted  in sign ifican t gains in  shooting.
The studies investigated which were rela ted  to  motor *
a c tiv i t ie s  other than basketball, produced approximately the same 
degree of uniformity in  th e ir  conclusions as did the basketball 
studies.
Two of three authors who conducted bowling stud ies, which 
compared the use of v isual cues as opposed to tra d itio n a l methods 
in  teaching bowling, reported in favor of the use of v isual cues. 
The findings of Walters and Summers35 were contradicted by the 
re su lts  of G oellner's study,36 which favored the tra d itio n a l method 
over the use of v isua l cues in teaching bowling.
In two separate experiments, Mace3? reported evidence th a t 
s ign ifican tly  g reater performance efficiency  in spearing and
33Bunn, lo c . c i t .
34Hertz, lo c . c i t .
3W alters and Summers, lo c . c i t .
Goellner, lo c . c i t .
3?Mace, lo c . c i t .
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dart-th row ing  a c t iv i t i e s  were achieved when su b jec ts  p ra c tic e d  
throwing a t  ta r g e ts  sm aller in  s iz e  than  those  used fo r  te s t in g  
purposes.
D ay^  su b s ta n tia te d  M a c e 's^  fin d in g s  when he concluded, 
a f t e r  studying  t e s t  r e s u l t s ,  th a t  accuracy of aim was considerab ly  
increased  using  a  ta rg e t  o f th re e  cen tim eters as opposed to  
ta rg e ts  of fo u r o r  f iv e  cen tim eters in  d iam eter.
B ilo d eau 's  study,^  concerned w ith le v e r  d isp lacem ent, 
revealed  th a t  those  groups o f su b jec ts  which p ra c tic e d  w ith  sm aller 
ta rg e ts  lea rn ed  most ra p id ly .
Simpson and Sommer^ found th a t  in  r i f l e  marksmanship i t  
makes l i t t l e  d iffe ren c e  whether a person can c le a r ly  see th e  c en te r  
o f th e  ta r g e t  o r not when he i s  in  th e  a c t o f shoo ting , bu t he must 
be ab le  to  " f e e l ,"  k in e s th e t ic a l ly ,  where th e  c e n te r  o f th e  ta r g e t  i s .
i q
Three au th o rs , E ck les, H u lle tt  and Ammons, summarized th a t  
group d iffe re n c e s  in  accuracy in  ta rg e t  f i r in g ,  due to  v a r ia tio n s  in  
ta r g e t  s iz e ,  decreases w ith  p ra c t ic e .
38J Day, lo c . c i t .
39Mace, lo c . c i t .
^ B ilo d e a u , lo c . c i t .
41Simpson and Sommer, lo c . c i t .
i n
E ckles, H u lle tt  and Ammons, lo c . c i t .
CHAPTER III
DESCRIPTION OF PROCEDURE
This study was conducted a t  Kaplan High School, Kaplan, 
L ouisiana. Kaplan High School has an enrollm ent o f approxim ately 
fo u r hundred t h i r t y  s tu d e n ts , approxim ately o n e -h a lf o f whom are  
male. There a re  fo u r male p h y s ic a l education c la sse s  scheduled 
d a ily  w ith  th e  s tu d en ts  grouped in to  two major c la s s i f ic a t io n s — 
a freshman-sophomore group and a ju n io r -s e n io r  group.
The study extended over a pe riod  o f seven weeks, w ith th e  
f i r s t  week devoted to  o r ie n ta t io n  and in s tru c t io n  in  th e  one-hand 
push sho t. During th e  second week, su b jec ts  were te s te d  fo r  
purposes o f e s ta b lis h in g  an i n i t i a l  and /o r base sco re . The fou r 
experim ental groups were derived  by matching scores made on the  
i n i t i a l  t e s t .  Each group was d iv ided  in to  subgroups designated  
as A and B. S ub jec ts  in  each group p ra c tic e d  shooting a t  a basket 
th a t, d if fe re d  in  s iz e  from th e  baske t employed by each o th e r group. 
W ithin each group, su b je c ts  in  Subgroup A attem pted twenty baskets  
during each p ra c t ic e  p eriod  w hile su b je c ts  in  Subgroup B attem pted 
f o r ty  sho ts during  each p ra c t ic e  p e rio d . Following the  week devoted 
to  i n i t i a l  t e s t i n g ,  th e  next fo u r weeks made up th e  experim ental 
p e rio d , w ith  each group p ra c tic in g  w hile u t i l i z in g  the  p a r t ic u la r  
trea tm en t randomly assigned  to  i t .  During th e  experim ental phase 
o f th e  study , su b je c ts  p ra c tic e d  fo u r days weekly, w ith a p ra c tic e
30
31
period  o f t h i r t y  m inutes d u ra tio n . The seventh week was s e t  a s id e  
fo r  f in a l  te s t in g  of a l l  s u b je c ts .
I .  SELECTION OF SUBJECTS
Subjects fo r  t h i s  study were drawn from th e  freshman- 
sophomore group o f s tu d e n ts . There a re  fo u r req u ire d  d a ily  
p h y sica l education c la sse s  scheduled a t  Kaplan High School. Boys 
a tten d  c la s s  fou r days a  week, w ith  each c la s s  pe riod  c o n s is tin g  
o f seven ty -five  m inutes. Boys a re  scheduled to  th e  gym c la s s  on a 
chance b a s is ,  w ith th e  only c o n tro l f a c to r  being th e  sep a ra tio n  o f 
th e  group o f boys assigned  to  a p a r t i c u la r  gym c la s s  in to  th e  
freshman-sophomore and ju n io r -s e n io r  groups. This manner o f 
c la s s i f ic a t io n  assured  th e  w r i te r  th a t  th e  s tu d e n ts  p a r t ic ip a tin g  
in  th e  study were o f random s e le c tio n  and re p re se n ta tiv e  o f th e  
t o t a l  freshman-sophomore male s tuden t popu la tion  o f th e  school.
S tudents who were p a r t ic ip a t in g  o r  had a reco rd  of p rev ious 
p a r t ic ip a t io n  on any organized school b a sk e tb a ll  team were 
a r b i t r a r i l y  e lim inated  from p a r t ic ip a t io n  in  t h i s  study.
A shooting t e s t ,  c o n s is tin g  o f s ix ty - th re e  a ttem pts a t  th e  
b a sk e t, was adm in istered  to  a l l  p o te n t ia l  su b je c ts  fo r  purposes 
o f s t a t i s t i c a l  equation  o f th e  experim ental groups. The fo u r 
experim ental groups of twenty boys each were derived  by matching 
scores made on th e  i n i t i a l  shooting  t e s t .  Matching o f the  groups 
was accomplished by tak in g  th e  to p  two sco res in  each c la s s  which 
most c lo se ly  approximated each o th e r . The reason  two scores were
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selected from each class was due to the fac t th a t the twenty boys 
chosen from each class fo r partic ip a tio n  in the study would have 
to  be subdivided into two equal subgroups. Proceeding from th is  
p o in t, the next two scores from each group, which most closely 
approximated each other, were then selected. This process was 
continued u n t i l  two matched subgroups consisting of ten  boys each 
were selected from each of the four gym classes. By drawing 
s lip s  from a h a t, the eight experimental treatm ents were assigned 
to  the various groups.
The mean, standard deviation, and standard erro r of the 
mean was computed for the two groups with the highest and lowest 
mean scores, respectively . The standard erro r of the difference 
between these two means and the c r i t i c a l  ra tio  was then determined. 
The c r i t i c a l  ra tio  thus computed was not sign ifican t a t the .05 
lev e l of confidence. Inasmuch as the greatest difference in mean 
scores existed between these two groups, the assumption was made 
th a t a l l  groups were s ta t i s t ic a l ly  equated insofar as th e ir  a b i l i ty  
to  shoot baskets accurately was concerned.
I I .  GROUPING OF SUBJECTS
For purposes o f t h i s  s tudy , th e  c la s s i f ic a t io n  o f th e  fo u r 
experim ental groups was on a number b a s is  as fo llow s:
Group I . Subjects assigned to  th is  group practiced shooting 
a t a small basket, f if te e n  inches in diameter, as shown in Figure 1.
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Subgroup A employed a shooting method which prescribed 
th a t subjects, during each practice  period, attempt twenty fie ld  
goals. Subjects in Subgroup B attempted fo rty  f ie ld  goals per 
p ractice period.
FIGURE 1 
SMALL BASKET
Group I I . Figure 2 depicts the oversized basket, twenty-one 
inches in diameter, which was used by subjects in th is  group during 
shooting practice  periods. The subgroups followed the same shooting 
methods as outlined fo r Group I subgroups.
Group I I I . Subjects in th is  group practiced shooting at a 
ta rg e t basket. The basket was o f f ic ia l  in a l l  respects except fo r a
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white ball-shaped ta rg e t located in  the center of the ring . Subjects 
used th is  ta rg e t fo r aiming purposes. The subgroups followed the 
same shooting methods as outlined fo r Group I subgroups. The ta rge t 
basket used by th is  group is  shown in Figure 3«
[IfW W
FIGURE 2 
OVERSIZED BASKET
Group IV. The p rac tice  procedure fo r th is  group consisted 
of shooting a t an o f f ic ia l  size basket, eighteen inches in diameter. 
The subgroups followed the same shooting methods as outlined fo r 
Group I  subgroups. Figure 4 depicts the o f f ic ia l  basket u tilize d  
by th is  group during practice sessions.
I I I .  INITIAL PRACTICE PERIOD
The week p rio r  to  the adm inistration of the in i t i a l  shooting
FIGURE 3 
TARGET BASKET
FIGURE 4 
OFFICIAL BASKET
t e s t ,  a l l  subjects we re oriented as to  the general nature of the 
study, the in struc tion  in  shooting they would receive, and an 
ou tline  of the routine fo r the te s tin g  and instruc tional periods. 
During th is  preparatory period a l l  e lig ib le  freshman-sophomore 
boys received detailed  in stru c tio n , demonstration and practice of 
form in  the mechanics and techniques of the one-hand push shot.
Each group was made aware of the important contribution 
th e ir  e ffo rts  might make to  the sc ie n tif ic  aspects of basketball 
and the  importance of th e ir  f u l l  cooperation to the r e l ia b i l i ty  of 
the study.
They were informed th a t each subgroup would be randomly 
assigned a treatm ent and th a t each subgroup would be concerned 
with a study of the e ffec ts  of a p a rticu la r  basket size and method 
of practice  on the development of accuracy in shooting baskets from 
a distance of eighteen fe e t from the basket. They were to ld , in 
e f fe c t, th a t each subgroup would be concerned with a d iffe ren t 
approach toward acquiring the desired objective; namely, th a t of 
shooting the b a l l  cleanly through the basket. Each group of 
subjects was asked not to  engage in  shooting baskets outside of the 
daily  class period.
In struc tion , demonstration and some actual practice experiences 
were given to  a l l  groups in the proper execution of the one-hand push 
shot a f te r  th is  i n i t i a l  period of o rien ta tion . Instruction in the 
one-hand push shot was broken down into three basic steps: ( l)  stance; 
(2) holding the b a l l ;  and (3) execution of the shot. See Appendix B,
37
page 68 fo r a de ta iled  account of the in stru c tio n  given in  the 
execution of the one-hand push shot.
Explanation-demonstration accompanied each phase of the 
shooting technique and complete demonstration of the shot followed, 
i l lu s tra tin g  the uniformity and coordination of the complete 
shooting action . This demonstration of the shooting action was 
repeated several tim es. The fundamentals of good foot placement, 
hand position  on the b a l l ,  action of the arm and legs and follow- 
through were elaborated on with appropriate commentary concerning 
the various aspects of good one-hand push shot execution.
The subjects were then asked to  s ta tio n  themselves uniformly 
around a backboard, from which the basket had been removed, on an 
arc which had been marked o ff on the floor with t r a in e r 's  tape. 
Subjects were asked to  proceed through each of the three steps 
outlined above without a b a l l  a t f i r s t .  Subjects repeated th is  
procedure several tim es, s tr iv in g  a l l  the while fo r a smooth, 
coordinated shooting motion. The w riter c ircu la ted  among the boys 
and made corrections when circumstances warranted.
After several minutes of th is  type of p rac tice , the subjects 
were lined up, single f i l e ,  a t  the shooting s ta tio n  d irec tly  in 
fron t of the basket. As each subject came to  the head of the lin e , 
he was given a b a l l  and h is shooting form, considering a l l  three 
phases, was checked and corrections made as deemed necessary. Each 
subject went through the shooting action of the one-hand push shot 
th ree tim es, and i f  h is  form was sa tisfac to ry  he was d irected to  the
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opposite  end o f th e  f lo o r  and in s tru c te d  to  p ra c tic e  h is  shooting  
form. The basket had a ls o  been removed from th e  backboard on th a t  
end o f th e  f lo o r .
S ub jec ts  whose form was not s a t is f a c to ry  re tu rn ed  to  th e  
end o f th e  l in e  where th ey  were asked to  sim ulate  th e  shooting 
a c tio n  w ithout a b a l l  u n t i l  they  had progressed  to  th e  head o f th e  
l in e  once again . This procedure was repeated  each day during  th e  
week u n t i l  th e  form o f a l l  su b jec ts  in  executing th e  one-hand push 
sho t had reached as uniform  a s ta te  as p o ss ib le  before  i n i t i a l  
t e s t in g  began.
A fte r th e  form o f each sub jec t was checked and co rrec ted  
in d iv id u a lly , th e  w r i te r  supervised th e  shooting p ra c tic e  and 
a s s is te d  th o se  su b je c ts  whose shooting form appeared to  be d e fe c tiv e  
in  some way. A ll boys were given th e  same i n i t i a l  in s tru c t io n  and 
op p o rtu n ity  to  p ra c t ic e .
IV. TESTING PROCEDURES
P r io r  to  th e  i n i t i a t i o n  of th e  experim ental phase o f th e  
s tu d y , a shooting  t e s t  fo r  accuracy was adm inistered  to  each 
p o te n t ia l  su b jec t fo r  th e  purpose o f e s ta b lish in g  a base o r i n i t i a l  
sco re . The t e s t  co n s is ted  o f s ix ty - th re e  a ttem pts a t  an o f f i c i a l  
basket u t i l i z in g  th e  one-hand push shot and extending over a  th re e  
day p e rio d . Each su b je c t was allowed a t o t a l  o f twenty-one a ttem pts 
a t  th e  baske t d a ily  w ith  seven attem pts coming from each o f th re e  
shooting  s ta t io n s .
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Two of the shooting s ta tio n s  were located on e ith e r  side of 
the basket, with a radius of eighteen fee t from the center of the 
basket. The th ird  shooting s ta tio n  was located a t a point on the 
arc d irec tly  in fro n t of the basket.
The sum to ta l  of successful f ie ld  goals out of the  six ty - 
th ree attempted over the three day period was considered the base 
score.
The fourth day of the te s t  week was se t aside to  permit those 
subjects who were not assigned to  p ractice  a t  the o f f ic ia l-s iz e  
basket to shoot six ty -th ree  p rac tice  shots a t  the type basket 
assigned to  th e ir  p a rtic u la r  experimental group in  order to equalize 
the advantage gained during the te s tin g  period by those subjects who 
were to  practice shooting a t an o f f ic ia l  basket during the period 
of experimentation.
The same te s t  was administered upon completion of the 
experimental period of the study.
V. TRAINING PROGRAM
Four weeks of actual experimentation began a f te r  the te s tin g  
period, during which each of the eight subgroups began practicing 
according to  the specialized treatm ents which each had been randomly 
assigned.
At the beginning of each p rac tice  period the  subjects dressed 
and reported on the gym flo o r fo r  r o l l  c a ll  and ca lis th en ics. The 
uniform for practice consisted of standard gym shorts, s h ir t ,  and shoes.
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Following ca lis th en ics , a c ritiq u e , covering the previous 
day 's p rac tice  period, was conducted.
The subjects in each subgroup were paired o ff p rio r  to  the 
beginning of each practice  period. No attem pt, however, was made 
to  maintain the same pairings for each p ractice  period. Each 
p rac tice  period began and ended with a w histle signal. No one was 
allowed to  shoot or bounce the b a ll  before the w histle signa l.
One b a ll  was assigned to  each p a ir  of sub jects, with one beginning 
p rac tice  as the shooter and the other as the re tr ie v e r . The 
shooters positioned themselves a t any point outside of the arc 
marked o ff  on the flo o r and attempted five f ie ld  goals. The re ­
tr ie v e rs  stood underneath the basket and returned the b a lls  to the 
shooters. After five goals were attempted the two groups ro ta ted  
with the shooters becoming re triev e rs  and the re tr iev e rs  becoming 
shooters. This process was repeated u n ti l  the prescribed number of 
f ie ld  goal attempts assigned to  each subgroup was completed by a l l  
sub jects . The subjects did not shoot from the same spot on the arc , 
but ro ta ted  to  a d iffe ren t location each time a new set of five  
goals was in it ia te d .
When the subjects were paired o ff , they were asked to  keep 
account of the number of successful f ie ld  goal attempts made by 
th e i r  partners. These scores were recorded daily  to indicate possible 
trends in  shooting performance and were also posted fo r incentive 
purposes. Subjects were asked to t r y  to  improve on the score made 
the  previous day.
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During the p ractice  periods throughout the period of 
experimentation the investiga to r c ircu lated  among the boys and 
made constructive critic ism s as the situ a tio n  warranted.
Throughout the study an attempt was made to  eliminate 
facto rs which could influence the shooting performances of individuals 
and the group, aside from the practice  schedule.
Since baskets of four d iffe ren t sizes and/or types were being 
u tiliz e d  in  the study, i t  was necessary to  devise ah e ff ic ie n t 
procedure fo r changing baskets between periods. Wing-nuts, which 
did not require the use of special too ls to  put on or remove, were 
used to  fasten  the baskets to  the backboard.
Class Organization
For the duration of the study, each class period was divided 
into the following time periods:
1. Ten minutes were allowed fo r reporting to  class and for
dressing purposes.
2. Ten minutes were allocated  for r o l l  c a l l  and stretching ’
exercises.
3. F ifteen  minutes each day were se t aside fo r critique  and
m otivational games such as ’’twenty-one," "horse," e tc .
4. Thirty minutes were u til iz e d  as a p ractice period fo r the
p a r tic u la r  experimental method randomly assigned to  each
group.
5. Ten minutes a t the end of the period were devoted to shower
and dress requirements.
Before each p ractice period, subjects in  each experimental 
group engaged in five minutes of stre tch ing  exercises fo r  warm-up 
purposes. I t  was deemed necessary to adopt a consistent se rie s  of 
exercises to be u til iz e d  by a l l  groups. The exercises which were 
engaged in  by each group p rio r to the practice  period were as follows: 
( l)  Touch Opposite Toe; (2 ).Belly Slaps; (3) H urdler's Stance;
(4) S it-ups; and (5) Push-ups.
VI. COLLECTION OF DATA
As a re su lt of the o rien ta tion  sessions with each class 
during the f i r s t  week, the subjects were ready fo r the te s tin g  to 
follow a t the beginning of the second week. I t  was made clear to  
each group th a t th is  was to  be only an i n i t i a l  te s t  of th e ir  present 
shooting a b i l i ty  and th a t the sixteen p rac tice  sessions to  follow 
the te s tin g  period would be spent in specialized practice  aimed a t 
improving th e ir  shooting s k i l l .  Comparison was made of th is  
specialized practice  to a contest in which they would s tr iv e  to  
improve not only th e ir  individual scores, but th a t of th e ir  p a r t i­
cular group as w ell.
A fter th is  prelim inary in struc tion  was given, the procedure 
fo r the i n i t i a l  te s tin g  of shooting a b il i ty  was explained. I t  was 
noted th a t the class lis ten ed  very in ten tly  and appeared w illing  to 
cooperate.
At the beginning of each of the th ree te s tin g  periods, 
subjects dressed and reported on the gym flo o r for r o l l  c a ll  and
ca lis th en ic s , a f te r  which they were organized into groups of three 
and lined  up on the south end of the gymnasium flo o r. Each of the 
th ree subjects in the f i r s t  group was given a b a ll and a l l  three 
were in structed  to position  themselves at the three shooting 
sta tio n s marked o ff on the gymnasium floo r. Each of the three 
subjects was permitted to  take a maximum of seven warm-up practice 
shots a t each of the three shooting sta tions. This was designed 
to  provide practice in  shooting form and permit the subjects to 
loosen up and coordinate the muscular movements which would be 
involved when the actual te s tin g  began. No basket was attached to 
the backboard. The next th ree subjects in line  moved onto the gym 
flo o r underneath the backboard and retrieved the b a lls  as they 
were shot and passed them back out to  the shooters.
A fter the f i r s t  group of subjects had completed th e ir  warm-up 
attem pts, they moved to  the opposite end of the gymnasium floo r where 
the shooting te s t  was to be administered. Meanwhile, on the p ractice  
end of the f lo o r, the re tr iev e rs  became shooters and the next three 
subjects in  lin e  moved up to  the retriev ing  positions. This procedure 
was repeated u n ti l  a l l  subjects were given the same opportunity to 
warm-up before being te s ted .
Three subjects were te s ted  simultaneously. Each subject 
attempted seven f ie ld  goals from each of three shooting sta tions.
Each subject shot in order, with the subject occupying shooting 
s ta tio n  #1 on the l e f t  side of the basket, shooting f i r s t ;  the 
subject occupying shooting sta tio n  #2 d irec tly  in front of the basket,
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shooting second; and, the  subject occupying shooting sta tion  #3 on 
the rig h t side of the basket, shooting th ird . Three re tr ie v e rs , one 
fo r each shooter, were stationed around the basket to return  the 
b a lls  back to  the shooters, and also to  keep account of the success­
fu l attempts made by each shooter. After each se t of seven attempts, 
the subjects ro tated  counter-clockwise to  the next shooting sta tio n , 
and th e ir  score made a t the previous sta tion  recorded. These scores 
were posted on the b u lle tin  board fo r incentive purposes.
Over the th ree day te s tin g  period each subject attempted 
six ty-three shots, twenty-one a t each of the three shooting sta tio n s. 
The sum to ta l  of successful f ie ld  goals of the six ty-three attempted 
was considered the i n i t i a l  or base score.
The same te s t  was administered, in the same manner, a t the 
termination of the experimental period.
Students were encouraged not to  miss school during the seven 
week period, and p a r tic u la r ly  encouraged not to miss on te s t  days. 
There were no absences during the i n i t i a l  or f in a l period of te s tin g . 
No absences extended beyond one day and none of the subjects was a 
chronic absentee. Because of th is ,  the absences recorded were not 
considered to  be long enough to  affec t the su b jec t's  shooting 
performance to any appreciable extent.
While a daily  record of successful f ie ld  goal attempts was 
kept fo r motivational purposes, only the i n i t i a l  and f in a l te s t  scores 
made were used to compute the amount of gain, both on an individual 
and group basis. These measurements were trea ted  s ta t is t ic a l ly  as 
shown in  Chapter IV.
45
VII. STATISTICAL ANALYSIS
The Computer Research Center a t  Louisiana S tate University 
was u tiliz e d  to complete the s ta t i s t ic a l  analysis of the data of 
the study. IBM score sheets were used to record the raw data from 
which i t  was read and punched onto IBM cards u tiliz e d  to  compute 
f in a l  re su lts .
An analysis of variance was computed for between group 
differences in Groups I , I I ,  I I I ,  and IV fo r the proficiency a tta in ­
ed in basket shooting a f te r  four weeks of tra in in g .
The Fisher t  te s t  was used to determine the significance of 
the difference in  mean gains recorded by each group over i t s  
i n i t i a l  mean score.
CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
The s ta t i s t i c a l  design used to analyze the data of th is  
study was an analysis of variance for matched groups. This 
design analyzed the e ffec ts  of two experimental variables, basket 
size and methods of shooting p ractice , as they rela ted  to  improve- • 
ment in basket shooting accuracy. This design also allowed an 
analysis of the in te raction  e ffec ts  of these two variables. The 
F isher t  te s t  was used to determine the significance of the 
d ifference in mean gains recorded by each group over i t s  i n i t i a l  
mean score. The data collected in th is  study are recorded in the 
appendix. A summary of th is  analysis is  presented in Table I I ,  
page 48.
I . DETERMINATION OF MEAN GAINS OF THE 
FOUR EXPERIMENTAL GROUPS
The mean gains in shooting accuracy attained by the four 
experimental groups is  shown in Table I . G roup'll, u til iz in g  an over­
sized basket, with Subgroups A and B shooting twenty and forty  
p ractice  shots, respectively , produced the la rgest mean gain of 5*8 
baskets. Group IV, u til iz in g  an o f f ic ia l basket, with Subgroups A 
and B shooting twenty and fo rty  shots, respectively , produced the
46
47
TABLE I
INITIAL AND FINAL MEANS AND MEAN GAINS OF NUMBER OF BASKETS 
MADE FOR FOUR GROUPS OF HIGH SCHOOL BOYS USING DIFFERENT 
BASKET SIZES AND METHODS OF PRACTICE
No. of Sub- I n i t ia l Final Mean
Group* Subjects Group** Mean Mean Gain P
I 20 14.4 20.0 5.6 .01
10 A 15.5 19.4 3.9
10 B 13.3 20.6 7.3
II 20 14.0 19.8 5.8 .01
10 A 13.2 17.0 3.8
10 B 14.7 22.5 7.8
I I I ’ 20 14.6 19.1 4-5 .01
10 A 15.4 18.7 3.3
10 B 13.8 19.4 5.6
IV 20 14.3 17.6 3.3 .01
10 A 15.0 17.8 2.8
10 B 13.5 17.3 3.8
*1: Small Basket Group 
I I : Oversize Basjket Group 
I I I :  Target Basket Group 
IV: O ffic ia l Basket Group
**A: Subgroups using a p ractice  method consisting of twenty- 
attempts at the basket during the practice period.
B: Subgroups using a practice method consisting of forty- 
attempts at the basket during the practice period.
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TABLE I I
ANALYSIS OF VARIANCE OF MEAN GAIN SCORES FOR FOUR 
EXPERIMENTAL GROUPS TESTED UNDER DIFFERENT 
EXPERIMENTAL CONDITIONS
Source of Variation df Sum of Squares Mean Square F
Total 79 2761
Between Groups 3 68 23 .66
Within Groups 1 154 154 *4.4
Interaction 3 17 6 .17
Error 72 2522 35
*Meets the te s t  of significance at the .05 level of
confidence.
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smal le s t  mean gain of 3*5 baskets. I t  was further determined tha t 
the four subgroups (B) which attempted fo rty  shots per p ractice 
period had a mean gain of 6.2 baskets, whereas, the four sub­
groups (A) which attempted twenty shots per practice period 
showed a mean gain of only 3*5 baskets.
A t  te s t  was computed between the in i t i a l  and f in a l scores 
of each group. The t - r a t io  obtained in each case was sign ifican t 
a t the .01 lev e l of confidence.
I I .  ANALYSIS OF VARIANCE DETERMINING THE SIGNIFICANCE
OF THE DIFFERENCE OF THE MEAN GAINS IN SHOOTING
PERFORMANCES
S ta t is t ic a l  equation of the four experimental groups was 
accomplished a f te r  i n i t i a l  te s tin g  of the subjects by matching 
scores made on the shooting accuracy te s t .  An analysis of variance 
was selected to analyze the data collected in th is  study a f te r  i t  
was determined s ta t i s t ic a l ly  th a t variances which existed both 
between groups and within groups was so negligible th a t an analysis 
of co-variance was unnecessary.
From Table I I ,  page 48, i t  can be seen th a t the re su lts  of the 
analysis of variance showed a sign ifican t difference existed between 
the subgroups employing d iffe ren t practice methods, in favor of those 
subgroups (B) which attempted fo rty  shots during the p ractice period. 
The F -ra tio  for the differences between the mean gains of these two 
groups was 4.4* which was sign ifican t a t the .05 level of confidence.
This tends to  indicate th a t longer practice  periods, measured in 
terms of the to ta l  number of p ractice  shots attempted, w ill produce 
g reater accuracy in  basket shooting than shorter practice periods.
In comparing the e ffec ts  of basket size on shooting per­
formance of Groups I  (small basket), I I  (oversize basket), I I I  
(target basket), and IV (o f f ic ia l  basket), the analysis of variance
yielded an F -ra tio  of ,6.6 which was not s ign ifican t and indicated
/
th a t the size of the basket had no sign ifican t effec t on the
i
improvement in  shooting accuracy.
As shown in Table I I ,  the F -ratio  fo r the in teraction  effect 
of basket size and shooting method was .17. This ra tio  was not 
s ta t is t ic a l ly  s ign ifican t a t the .05 le v e l'o f  confidence. Therefore, 
i t  may be sta ted  th a t the varia tion  between the experimental groups 
was not the re su lt of an in te rac tion  between these two variables.
I I I .  DISCUSSION
The primary purpose of th is  study was to  determine, through 
sc ie n tif ic  investigation , the e ffec ts  of basket size and two methods 
of practice on the development of accuracy in shooting a basketball. 
I t  was hoped th a t the re su lts  of th is  investigation would be of some 
p rac tic a l value to  physical education teachers and coaches in  teach­
ing beginning high school pupils the fundamentals of shooting a 
basketball fo r  accuracy.
The findings of th is  study do not en tire ly  agree with the 
re su lts  of several other studies accomplished in various f ie ld s ,
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ranging from basketball to dart-throwing. These studies yielded 
re su lts , generally, which indicated th a t sign ifican t gains in 
accuracy were achieved by those subjects who practiced a t smaller 
baskets and/or ta rg e ts , over the gains made by those subjects who 
practiced a t o f f ic ia l  size baskets and/or "argets.
After analyzing the data gathered in th is  study, the 
author found tha t while a l l  groups recorded sign ifican t gains 
over th e ir  in i t i a l  group means, no sign ifican t d ifferences occurred 
among the four group means. This indicated th a t basket size had 
no sign ifican t effect on improvement in shooting accuracy. With 
reference to  basket s ize , however, i t  should be pointed out th a t 
the g reatest mean gain of 5.8 baskets was recorded by the group 
which practiced shooting at an oversized basket of twenty-one 
inches in diameter.
I t  was the observation of th is  investigator th a t during the 
period of experimentation, morale and in te re s t were easie r to 
sustain in the oversized basket group than any of the other groups. 
Greater success was enjoyed by this- group in shooting baskets during 
the practice  period than by any of the other groups. A possible 
explanation is  tha t success bred confidence in the subjects. As 
these subjects gained in confidence, i t  was easier fo r them to  con­
centrate on the proper form and technique in the execution of each 
shot, which in time resulted in greater accuracy.
Discouragement was more apparent among individual subjects 
of other groups, p a rticu la rly  some of those in Group I ,  the small-
basket group. On more than one occasion, some of the subjects in 
th is  group were unsuccessful in making any baskets during the 
practice  period. Even on days when these subjects were successful 
in  some of th e ir  a ttem pts,.the percentage of the shots made was so 
low th a t i t  was d if f ic u lt  fo r them to get enthused about th e ir  
scpre. However, some of the subjects in th is  group reacted to 
each practice period as a challenging experience and the in te re s t 
and morale of these subjects were consistently  high. Since morale 
and in te re s t were in constant s ta tes  of fluctuation  for a certain  
percentage of subjects in Groups I ,  the small-basket group, I I I ,  
the target-basket group, and IV, the o ffic ia l-b ask e t group, these 
items received regular a tten tion  during group discussion in the 
c ritiq u e  periods and during the practice periods in the form of 
personal encouragement by the w riter to  the individual subjects 
concerned.
I t  is  the w rite r 's  considered opinion, a f te r  observing the 
behavior of the subjects in the small-basket group during the 
period of experimentation, th a t group achievement would have been 
g reater i f  these subjects had experienced the same degree of success 
in  making baskets during the practice periods, as subjects in the 
other groups. I t  is  the w rite r 's  b e lie f th a t practicing  with a small 
basket w ill y ie ld  b e tte r  re su lts  when used by basketball players who 
already possess a certain  degree of shooting s k i l l  before attempting 
to  refine and/or improve on th is  s k il l  by practicing  with the small 
basket.
A discussion of the findings of an e a r l ie r  study may lend 
some support to th is  viewpoint. Maaske^ " compared the effects of 
practice  a t a small basket with practice a t an o f f ic ia l  basket, 
and found th a t improvement in shooting accuracy for the small 
basket group was s ign ifican tly  greater than the improvement for 
the o f f ic ia l  basket group. However, the subjects for th is  study 
were college basketball players and one could assume th a t these 
subjects possessed above average shooting s k i l l  to begin with.
For these players i t  was a question of perfecting a s k i l l ,  already 
atta ined , to a higher degree of proficiency. I t  would appear to 
th is  observer th a t the sa tis fac tio n  which comes from making baskets 
during the p ractice period is  f e l t  more strongly by the learning, 
unskilled a th le te  than to the accomplished, sk illed  a th le te . Also, 
th is  degree of success which the unskilled a th le te  experiences during 
the practice period would perhaps be more c r i t i c a l  in motivating him 
to continue practice in order to master the techniques and mechanics 
of good shooting form which would subsequently lead to  increased 
accuracy.
Although no other studies were reviewed which compared the 
e ffec ts  of practice a t a small basket, i t  is  well known tha t some 
college coaches (among them George Ireland, coach of the 1963 NCAA 
championship Loyola, Chicago team) do u ti l iz e  a small basket during
■^Paul M. Maaske, "The Effect of Practice of Shooting a t Small 
Baskets on the Accuracy of Shooting in Basketball," (Microcarded 
M aster's th e s is , University of Iowa, Iowa City, i 960) .
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practice sessions and c red it increases in team shooting accuracy 
to  th is  p ractice method. However, th is  is  another case of highly 
sk illed  a th le tes  using a smaller ta rg e t to refine  a s k i l l  which 
they already possess.
Further studies th a t w ill  give deeper insights into the 
problem are needed in th is  area before any conclusions are drawn 
as to the lev e l a t which the small basket may be used most effective­
ly  in producing gains in basketball shooting accuracy.
In comparing the gains made by Subgroups A and B in each 
major group, the superio rity  o f the practice method employed by 
B subgroups consisting of fo rty  attempts at the basket during 
p rac tice , was c learly  demonstrated. In each major group, the gains 
made by Subgroup B were g rea te r than those made by Subgroup A. The 
highest mean^gain was 7*8 baskets made by the subjects in  Subgroup B 
of Group I I ,  the oversized-basket group. The lowest mean gain of 
2.8 baskets was recorded by Subgroup A of Group IV, the o ff ic ia l-  
basket group.
I t  appears from these re su lts  th a t the amount of time players
spend shooting at the basket should not be shortened i f  greater
accuracy is  desired. Rather, these findings tend to  indicate th a t 
fo r inexperienced boys a t  the novice stage g reater accuracy w ill 
re su lt when the shooting period, measured by the number of shots 
attempted, is  longer.
I t  may be w ell to note th a t of the eighty subjects who p a r ti­
cipated in th is  study, s ix ty -fiv e  recorded positive  gains in shooting
performance. Only twelve subjects showed any regression. Individual 
regression ranged from one basket to  s ix  baskets. Three subjects 
recorded the same i n i t i a l  and f in a l scores. Groups I  (small basket) 
and IV (o ff ic ia l basket) each had four subjects who showed some 
regression in performance. Group I I  (oversize basket) had three 
subjects who regressed to  some extent, while Group I I I  (target 
basket) had only one subject showing any regression.
Individual gains ranged from a low of one basket to  a high 
of twenty-four baskets. Groups I  (small basket) and I I  (oversize 
basket) each had six  subjects who recorded gains of ten or more 
baskets, while Group I I I  (target basket) had three and Group IV 
(o ff ic ia l  basket) only two subjects who recorded gains of ten or 
more baskets.
CHAPTER V
SUMMARY AND CONCLUSIONS
I .  SUMMARY
The purpose of th is  study was to  determine the effec ts 
of varia tion  in ta rg e t size and two methods of practice on the 
development of accuracy in  a motor s k i l l  in freshman and sophomore 
high school boys. The motor s k i l l  investigated was the one-hand 
push shot in basketball. The number of baskets a subject made on 
a shooting t e s t ,  which consisted of six ty-three attempts at a 
regulation-size basketball goal from a distance of eighteen fee t 
and from three d iffe ren t angles, was considered as an index of his 
shooting accuracy.
The investigator used eighty freshman and sophomore male 
physical education students attending Kaplan High School in Kaplan, 
Louisiana. The students were scheduled to physical education 
classes on a chance b as is . All freshman and sophomore physical 
education students were administered the shooting accuracy te s t  
described above. Equation of groups was accomplished by matching 
scores made on the shooting accuracy te s t .
Four groups of twenty students each partic ipated  in practic ing  
basket shooting under d iffe ren t types of tra in ing  schedules fo r four 
weeks. Each group u til iz e d  a basketball goal during i t s  practice
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sessions which was not of the same size and/or type as the goals 
u til iz e d  by each of the other groups. Further, each of the major 
groups was divided in to  subgroups consisting of ten  subjects each. 
The subgroups were designated as A and B with the subjects in 
Subgroup A u til iz in g  a practice method which consisted of twenty 
attempts a t the basket per p ractice period. Subjects in Subgroup B 
attempted fo rty  shots per p ractice period. The experimental groups 
involved in the study varied as to  size of ta rg e t and type of 
p rac tice  procedure in  the following manner:
Group Number Subgroup Basket Size Number of Practice Shots
I A Small 20
B Small 40
I I A Oversize 20
B Oversize 4°
I I I A Target 20
B Target 40
IV A O ffic ia l 20
B O ffic ia l 40
The groups were te s ted  a t the beginning and end of the study. 
Daily records of successful f ie ld  goal attempts made by the subjects 
were recorded to  indicate trends in shooting performance and fo r 
m otivational purposes.
The s ta t i s t i c a l  design used to  analyze the outcomes of th is  
study was an analysis of variance.
The re su lts  of the investigation were:
1. All four of the groups showed sig n ifican t gains in
shooting performance a t the .01 level of confidence 
a f te r  four weeks of tra in in g .
2. There was a s ig n ifican t difference a t the .05 level of
confidence between the mean gain of shooting perform­
ance between the A subgroups and B subgroups, in favor 
of the B subgroups which employed a p ractice method 
consisting of fo rty  attempts at the basket during each 
of the practice periods.
3. Shooting a t baskets of varying size and/or type during
the p ractice  period, fa ile d  to  cause any sign ifican t 
differences in the mean gains of the four experimental 
groups.
I I .  CONCLUSIONS
Within the lim ita tions of th is  study, the following conclusions 
were drawn:
1. At the beginning le v e l, improvement in accuracy w ill resu lt
through practice regardless of varia tions in ta rge t size 
and tra in in g  schedule, such as those u tiliz e d  in th is  
study.
2. Results of th is  study demonstrated th a t accuracy w ill be
improved to  a g reater extent when the number of attempts 
a t a ta rg e t during a practice  period are increased.
While a l l  groups recorded sign ifican t gains over i n i t i a l  
mean scores, the re su lts  of th is  study indicate th a t no 
apparent advantage i s  gained by practicing  a t a ta rge t 
of one p articu la r size or type over p ractic ing  a t 
baskets of d iffe ren t sizes or types.
I I I .  RECOMMENDATIONS FOR FURTHER STUDY
A sim ilar study using the same experimental design but 
with high school v a rs ity  basketball players who have 
a ttained  a higher basket shooting s k i l l  level as 
subjects to investigate whether the same effec ts  would 
be found.
A study th a t investigates the e ffec ts  of longer practice 
periods than those investigated in th is  study, with 
the length of the period measured in terms of the number 
of p ractice  shots attempted.
A study which uses longer p ractice sessions but le ss  
frequently as opposed to  shorter ones but with practice 
more often.
A study u til iz in g  the same experimental design but a longer 
period of experimentation in order to study the e ffec ts  
of i n i t i a l  improvement versus the benefits obtained a f te r  
the subjects have reached a learning plateau or th e ir  
improvement levels o ff.
A study using d iffe ren t distances from the basket to 
determine which basket size and practice method was 
superior a t distances near to and away from the basket.
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APPENDIX A
FACILITIES AND EQUIPMENT
The Kaplan High Gymnasium was used in th is  study. The 
playing area of the gymnasium measures fo rty -fiv e  fee t in width 
and eighty-four feet in  length and is  composed of one and one- 
h a lf  inch maple flooring in excellent condition. The basketball 
backboards are of the glass variety  and rectangular in shape. .
For purposes of practice and te s tin g  an arc with a radius 
of eighteen from the basket was la id  out on the flo o r. The follow­
ing additional f a c i l i t i e s  and equipment were also u til iz e d .
1. Ten basketballs of the o f f ic ia l  lea ther varie ty  were
u tilize d  during each practice  period with one b a ll 
assigned to  each pair of subjects. Additional b a lls  
were kept on hand to prevent any extensive delay th a t 
might occur when a b a ll would accidentally  r o l l  to the 
outside, bounce into the bleachers, e tc .
2. A b a ll-c a rr ie r  with ro lle rs  having a capacity of twelve
b alls  was used to  transport b a lls  to  and from practice 
areas and to serve as a receptacle fo r co llecting  b a lls  
at the end of each p ractice period. The b a ll-c a r r ie r , 
in addition, served as a repository fo r the extra b a lls  
tha t were to  be used in  possible emergency situations 
as previously mentioned.
3. A whistle was blown to signal the beginning and end of
each practice period and te s t  period.
APPENDIX A (continued)
A f i f ty  foot s te e l tape was used in  laying out the 
eighteen foot arc around each basket.
White, one and one-half inch, t r a in e r ’s tape was used 
to  mark o ff the eighteen foot arc around each 
basket.
Clothing equipment was standard gymnasium shorts, 
s h ir ts ,  and gym shoes.
Poster charts were used to record each sub ject’s daily  
practice scores as well as o f f ic ia l  te s t  scores.
Wing-nuts were used to fasten the basketball, goals to 
the backboards in  place of standard variety  of 
nut-bolt arrangement.
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DETAILED INSTRUCTIONS GIVEN TO SUBJECTS RELATING TO MECHANICS 
AND TECHNIQUES IN SHOOTING THE ONE-HAND PUSH SHOT1
Placement of f e e t . This p a rtic u la r  phase of shooting was 
l e f t  to the d isc re tion  of each individual subject. They were 
informed th a t coaches d if fe r  in placement of the feet with some 
preferring  a stance with the toes pointed stra igh t a t the basket 
while others p refer to  have the toes pointing a t a fo rty -five  
degree angle. However, i t  is  more generally recommended fo r 
rig h t handers the rig h t foot be s lig h tly  ahead of the le f t  in 
executing the shooting action . The subjects were instructed  to 
practice a few shots from both foot positions and encouraged to 
determine which foot position  was b e tte r  fo r them. I t  was suggest­
ed th a t h is  selected  foot position  be used throughout the study.
The fee t should be spread comfortably to insure good balance, 
with the weight of the body equally d istribu ted  on the b a lls  of the 
fe e t. The basket should be faced squarely with the knees s lig h tly  
bent.
Holding the b a l l .  The b a ll should be cradled with the le f t  
hand. This position  i s  d ire c tly  under the b a ll, with the fingers 
spread. The rig h t hand is  placed on top of the b a ll d irec tly  in the
Oilman Hertz, "The Effectiveness of Three Methods of 
Instruction  in  One-Hand Foul Shooting," (Microcarded Doctoral 
d isse rta tio n , Indiana U niversity, Bloomington, 1956).
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center. The fingers are spread as fa r  as possible to  insure b e tte r 
control of the shot and located along the seams of the b a ll. I t  
was advocated th a t considerable pressure be exerted by the tip s  of 
the fin g ers , especially  the l i t t l e  finger and thumb. Doing th is  
has a tendency to  remind the shooter th a t a t no time should the 
palm of the hand come in  contact with the b a ll  and to  minimize 
la te r a l  deviation in the f l ig h t  of the b a ll .  The elbows should 
be held f a ir ly  close to the body and the arms should not be extended 
forward to  an unnatural position . The b a ll position  is  of great 
importance. The b a ll  should be brought up to  a point in front of 
the rig h t shoulder and s lig h tly  inward toward the center of the 
body. When sighting fo r the basket, the b a ll should be held about 
eye lev e l.
Execution of the sho t. From th is  position , the knees dip 
s lig h tly  and are extended with the shot. Simultaneously with the 
leg ac tion , there i s  an unlocking of the w rists to  obtain b e tte r 
relaxation and rhythm. Both hands should be on the b a l l ,  with the 
elbows close to the  body. The angle between the upper and lower 
arm remains the same throughout th is  motion. An exaggerated pumping 
motion of the b a ll and arms would tend to  destroy the rhythm. From 
the f lo o r, th is  ex tra motion might well re su lt in the shot being 
blocked.
As the shot is  In it ia te d , the motion of the arm should be an
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upward, v e rtic a l movement, not a la te r a l  one. As the rig h t hand 
pushes the b a ll toward the basket, the le f t  hand guides fo r a 
short distance and then drops from the b a ll as the righ t arm 
continues i t s  push toward the basket. The b a ll  is  released from 
the fingers and is  assisted  by the hinge-like action of the w rist 
combined with an extended action of the arm. The b a ll l i t e r a l ly  
ro lls  o ff the fingers, which consequently applies a natu ra l back- 
spin to  the b a ll. This spin helps maintain the d irection of the 
b a ll by preventing d r if t in g  and retards the b a l l 's  rebound from the 
board, thereby compensating fo r too much speed on the b a ll in 
shooting. A soft shot w ill have a b e tte r  chance of dropping through, 
even though the f lig h t of the ball is  not absolutely accurate. 
Contrary to most advice, the eyes are not kept on the b a ll in th is  
instance, but on the point of aim, the center of the basket. Follow 
through of the arm is  the f in a l  e ssen tia l fo r proper execution of 
the shot. The arm should end up extended in the same plane as the 
angle of projection with the w rist depressed as i f  waving good-bye 
to  the b a l l .  Follow through can be emphasized by audibly repeating 
the words "follow through" as the b a ll i s  released, u n ti l  the pattern 
is  s e t. The follow through may include a r is e  to  the toe of the 
rig h t foot with the l e f t  coming o ff the flo o r.
General Advice
1. Control the b a ll  with the finger t ip s ,  shoot medium-arched
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b a lls , and follow through with the arms and body- 
a f te r  each shot attempt.
2. Keep the body relaxed when shooting. Relaxation can
be attained  by flexing the knees and trunk s lig h tly , 
and by keeping the shoulders and arms loose.
3. Good shooters are not born; they develop through constant
p ractice .
4. Shooting must be a hab it. To acquire th is  h ab it, one
must practice daily .
5. Work fo r a high enough arch on the b a l l  to  get i t  in to
the basket.
6. Execute the movement smoothly with the same rhythm.
7. The most important phase of good shooting is  to develop
confidence.
8. Keep the fingers of the shooting hand spread, pressure
on the ends, to  help control the b a l l .
9. The mental s ta te  of the player is  the fac to r which determines
the accuracy of a shot in  a game s itu a tio n . Through 
concentration and conscious thought contro l, the shooter 
must erase a l l  else from h is  mind except th a t of making 
the basket.
10. Use the le f t  hand as a guide in the beginning of the 
shooting action.
APPENDIX B (continued)
11. Keep the eyes focused on your point of aim.
12. To gain more force on the b a l l :  ( l)  use deeper knee
bend; (2) get a fa s te r , more powerful extension in 
projection of the b a ll;  (3) follow through with a f u l l  
extension of the body and weight upon the rig h t foo t.
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APPENDIX C 
DIAGRAM OF GYM FLOOR MARKINGS
Basket
Shooting “ 
S tation #1 Shooting Station #3
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APPENDIX D
COMPUTATIONS OF SIGNIFICANCE OF GAINS MADE BY
SUBJECTS UTILIZING AN OFFICIAL BASKET
GROUP I
I n i t i a l Final Deviation From Deviation
Number Score Score Gain Mean Squared
1 26 28 2 3.6 12.96
2 23 20 -  3 -  8.6 73.96
3 22 28 6 .4 .16
4 19 27 8 2.4 5.76
5 19 33 14 8.4 70.56
6 18 13 -  5 -10.6 112.36
7 18 29 11 5.4 29.16
8 16 22 6 .4 .16
9 15 18 3 -  2.6 6.76
10 15 15 0 -  5.6 . 31.36
11 14 27 13 7-4 54.76
12 12 13 1 — 4*6 21.16
13 12 14 2 -  3.6 12.96
14 11 22 11 5.4 29.16
15 10 9 -  1 -  6.6 43.56
16 9 6 -  3 -  8.6 73.96
17 9 16 7 1.4 1.96
18 8 15 7 1.4 1.96
19 6 20 14 8.4 70.56
20 6 25 -12 13.4 179.56
112 832.8
Meand = 20 n £ £ -
ss 3.4
SDd = 4  832.8
1 19
= 6.62
SEM^  = 6.62 t  = i A .
^20 1.48
= 1.48 = 3*78 (significant at the 1%
level)
APPENDIX E
COMPUTATIONS OF SIGNIFICANCE OF GAINS MADE BY
SUBJECTS UTILIZING AN OVERSIZE BASKET
GROUP II
I n i t ia l F inal Deviation From Deviation
Number Score Score Gain Mean Sauared
1 23 38 15 9.2 84.64
2 23 22 -  1 -  6.8 4 6 .24
3 19 22 3 -  2.8 7.84
4 19 24 5 -  .8 .64
3 18 22 4 -  1.8 3.24
6 17 11 -  6 -11.8 139.24
7 17 19 2 -  3.8 14.44
8 16 18 2 -  3.8 14.44
9 15 18 3 -  2.8 7.84
10 14 15 1 — 4*8 23.04
11 14 17 3 -  2.8 7.84
12 13 28 15 9.2 84.64
13 12 10 -  2 -  7.8 60.84
14 12 18 6 .2 .04
15 10 26 16 10.2 104.04
16 9 10 1 -  4.8 23.04
17 ■ 8 32 24 18.2 331.24
18 8 10 2 -  3.8 14.44
19 6 16 10 4.2 17.64
20 6 19 -12 7.2 51.84
116 1037.20
5.4"
Meand = 20 |116 .
= 5;S
SDd = ^Il037.2
1 19
= 7.38
SEMd = 7.38 t  = - k f -
^ 0 1.65
= 1.65 = 3*52 (significant at the 1%
level)
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APPENDIX F
COMPUTATIONS OF SIGNIFICANCE OF GAINS MADE BY
SUBJECTS UTILIZING A TARGET BASKET
GROUP III
Number
In i t ia l
Score
Final
Score Gain
Deviation From 
Mean
Deviation
Squared
1 25 20 -5 -  9.45 89.30
2 24 27 3 -  1.45 2.10
3 20 28 8 3.55 12.60
4 20 35 15 10.55 111.30
5 19 34 15 10.55 111.30
6 18 19 1 -  3.45 11.90
7 18 19 1 -  3.45 11.90
8 16 16 0 -  4.45 19.80
9 15 18 3 -  1.45 2.10
10 15 17 2 -  2.45 6.00
11 15 19 4 -  .45 .20
12 13 23 10 5.55 30.80
13 13 19 6 1.55 2.40
14 11 14 3 -  1.45 2.10
15 10 14 4 -  .45 .20
16 10 13 3 -  1.45 2.10
17 9 9 0 -  4.45 19.80
18 9 17 8 3.55 12.60
19 6 7 1 -  3.45 11.90
20 6 13 J7
, 8? -
2.55 6.50
466.90
Meand = 20
= 4.45 
SDd = ^ 1 ^ 2
= 4.96
SEM, = itt26 t  = 4.45
= 1.11 = 4*01 (significant at the 1$
level)
APPENDIX G
COMPUTATIONS OF SIGNIFICANCE OF GAINS MADE BY
SUBJECTS UTILIZING AN OFFICIAL BASKET
GROUP IV
Number
In i t ia l
Score
Final
Score Gain
Deviation From 
Mean
Deviation
Sauared
1 22 31 11 7.6 57.76
2 19 17 -  2 -5 .4 29.16
3 19 • 17 -  2 -5 .4 29.16
4 18 22 4 .6 .36
5 18 19 1 -2 .4 5.76
6 17 21 4 .6 .36
7 16 25 9 5.6 31.36
8 16 12 -  4 -7 .4 54.76
9 15 12 -  3 —6 .4 40.96
10 14 15 1 -2 .4 5.76
11 14 21 7 3.6 12.96
12 13 10 -  3 —6 .4 40.96
13 13 24 11 7.6 57.76
14 12 19 7 3.6 12.96
15 12 14 2 -1 .4 1.96
16 11 16 5 1.6 2.56
17 10 16 6 2.6 6.76
18 9 16 7 3.6 12.96
19 9 11 2 -1 .4 1.96
20 8 13
s i
1.6 2.56
408.80
MeanH = 20 f
= 3.4
-  4.64
SEM, = 4.64 t  = 3.4
= 1.04 = 3.26 (significant at the 1%
level)
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APPENDIX H
WARM-UP EXERCISES
Before each practice period subjects in each experimental 
group engaged in  five minutes of stretching exercises fo r warm-up 
purposes. I t  was deemed necessary to  adopt a consistent se ries  of 
exercises to be u til iz e d  by a l l  groups. The exercises which were 
engaged in by each group were as follows:
1. Touch Opposite Toe. From a side s tr id e  stand with the
arms raised  and extending from the shoulders, touch 
the le f t  foot with rig h t hand, and the righ t foot with 
the le f t  hand, coming back to  the o rig in a l s ta rtin g  
position  each time.
2. Belly Slaps. From a standing position , fee t together and
hands on the "belly ," touch the toes with the fingers, 
returning to  the s ta rtin g  position each time. The 
"belly" is  slapped with the palms of the hands before 
bending to touch the toes and again a f te r  the toes have 
been touched in the process of returning to the o rig in a l 
s ta rtin g  position.
3. Hurdler1s Stance. Assume a hu rd ler's  position on the
flo o r with one leg extended forward and the other leg 
folded back. Bend forward a t the w aist, touching the 
chin to  the knee, then return  to the o rig in a l s ta rtin g
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APPENDIX H (continued)
position each time. Alternate legs.
4. S it-u p s. Lie on the back. T ilt the pelvis to  f la tte n  the
lower back to the flo o r. With the hands clasped behind 
the head, cu rl the head and shoulders and come to a 
s it t in g  position . While in the s i t t in g  position touch 
the rig h t elbow to  the le f t  knee and le f t  elbow to  the 
rig h t knee, a lte rnating  each time a sit-up  is  performed.
5. Push-ups. Lie face down on the floo r. Place the hands
d irec tly  under the shoulder jo in ts  with the fingers 
p a ra lle l and turned inward s lig h tly . Extend the arms 
and l i f t  the body in a s tra igh t lin e . Lower the body 
slowly u n ti l  the chin touches the floor and then push-up 
again. Movement should ex ist only in  the arms and 
shoulders. Keep the body in a s tra ig h t lin e  from head 
to  to e .
APPENDIX I
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
. UTILIZING SMALL BASKET AND ATTEMPTING TWENTY BASKETS 
PER PRACTICE PERIOD 
GROUP I 
SUBGROUP A
Number__________ I n i t i a l  Measurement  Final Measurement
1 26 28
2 23 20
3 * 19 27
4 18 23
5 16 22
6 15 18
7 15 15
8 9 16
9 8 15
10 6 20
APPENDIX J
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING SMALL BASKET AND ATTEMPTING FORTY BASKETS 
PER PRACTICE PERIOD.
GROUP I 
SUBGROUP B
Number I n i t ia l  Measurement F inal Measurement
1 22 28
2 19 33
3 18 29
4 14 27
5 12 14
6 12 13
7 H 22
8 10 9
9 9 6
10 6 25
APPENDIX K
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING OVERSIZED BASKET AND ATTEMPTING TWENTY BASKETS
PER PRACTICE PERIOD 
GROUP I I  
SUBGROUP A
Number__________ I n i t ia l  Measurement_______ Final Measurement
1 19 24
2 18 22
3 17 11
4 15 18
5 14 15
6 12 . 10
7 12 18
8 9 10
9 8 32
10 8 10
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APPENDIX L
INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING OVERSIZED BASKET AND ATTEMPTING FORTY BASKETS
PER PRACTICE PERIOD 
GROUP I I  
SUBGROUP B
Number__________ I n i t ia l  Measurement_______ Final Measurement
1 23 38
2 23 22 •
3 19 22
4 17 19
5 16 18
6 14 17
7 13 28
8 10 26
9 6 16
10 6 19
APPENDIX M
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING TARGET BASKET AND ATTEMPTING TWENTY BASKETS 
PER PRACTICE PERIOD 
GROUP I I I  
SUBGROUP A
Number__________ In i t ia l  Measurement_______ F inal Measurement
1 25 20
2 24 27
3 20 28
4 18. 19
5 18 19
6 15 18
7 13 19
8 9 17
9 6 7
10 6 13
APPENDIX N
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING TARGET BASKET AND ATTEMPTING FORTY BASKETS 
PER PRACTICE PERIOD 
GROUP I I I  
SUBGROUP B
Number__________ I n i t ia l  Measurement_______ Final Measurement
1 20 35
2 19 - 3 4
3 16 16
4 15 17
5 15 19
6 13 23
7 11 14
8 10 14
9 10 13
10 9 9
APPENDIX 0
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING OFFICIAL BASKET AND ATTEMPTING TWENTY BASKETS
PER PRACTICE PERIOD 
GROUP IV 
SUBGROUP A
Number__________ In i t ia l  Measurement_______ Final Measurement
1 22 31
2 19 17
3 18 22
4 18 19
5 15 12
6 14 21
7 13 10
8 12 19
9 10 16
10 9 11
APPENDIX P
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INITIAL AND FINAL MEASUREMENTS OF BASKETS MADE BY SUBJECTS 
UTILIZING OFFICIAL BASKET AND ATTEMPTING FORTY BASKETS 
PER PRACTICE PERIOD 
GROUP IV 
SUBGROUP B
Number__________ In i t ia l  Measurement_______ Final Measurement
1 19 17
2 17 21
3 16 25
4 16 12
5 14 15
6 13 24
7 12 14
8 11 16
9 9 16
10 8 13
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